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play information mapped to a display information index
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change command data from the stored display data, and
displaying the retrieved display information on a screen; a
memory unit configured to store the display data including
the display information mapped to the display information
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configured to display the retrieved display information on
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ELECTRONIC SHELF LABEL TAG,
ELECTRONIC SHELF LABEL SYSTEM FOR
TIME-DIVISION TRANSMISSION OF
DISPLAY DATA AND CHANGE COMMAND
DATA, AND OPERATING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims the benefit under 35 USC 119(a)
of Korean Patent Application Nos. 10-2014-0066540 filed
on May 30, 2014, 10-2014-0179819 filed on Dec. 12, 2014,
and 10-2015-0004103 filed on Jan. 12, 2015, in the Korean
Intellectual Property Office, the entire disclosures of which
are incorporated herein by reference for all purposes.

BACKGROUND

1. Field

This application relates to an electronic shelf label tag and
an electronic shelf label system for separately transmitting
display data and change command data using time-division
transmission, and an operating method thereof.

2. Description of Related Art

In general, a paper tag scheme in which product price
information is manually written or printed on paper tags has
been traditionally used as a scheme for displaying product
information for customers on product display stands. How-
ever, such a paper tag scheme is disadvantageous in that
paper tags need to be replaced whenever product price
information is changed or the products on a product display
stand are changed.

Research on and development of an electronic tag (here-
inafter referred to as an electronic shelflabel (ESL) tag) able
to overcome the disadvantages of paper tags has been
underway. Recently, electronic shelf label tags have been
applied to a number of product display stands. Such an
electronic shelf label system, including a plurality of elec-
tronic shelf label tags, may be installed in a store.

However, with existing electronic shelf label systems,
cases in which the prices of specific goods (or products)
displayed in the store should be simultaneously changed at
a specific time may arise.

By way of example, in a case in which changes in the
prices of products, such as fish and shellfish, collectively
occur at a specific time in the evening, the products for
which prices are to be changed, the time of the change in the
price, and a discount rate thereof may be set in advance.
However, when a server generates data to be transmitted to
the electronic shelf label tag and transmits the data to a
plurality of electronic shelf label tags via a repeater (e.g., a
gateway) at the time at which the change in the price is set
to occur, a transmission error may occur while the server is
transmitting the data to thousands to tens of thousands of
electronic shelf label tags at the set specific time, thereby
making it impossible for the plurality of electronic shelf
label tags to simultaneously display the same information.

SUMMARY

This Summary is provided to introduce a selection of
concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
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2

In one general aspect, an electronic shelf label tag
includes a communications unit configured to wirelessly
communicate with an electronic shelf label repeater; a
control unit configured to control operations including
receiving display data including display information
mapped to a display information index from the communi-
cations unit prior to a preset time, storing the display data,
receiving change command data including the display infor-
mation index from the communications unit after the preset
time, retrieving the display information mapped to the
display information index included in the change command
data from the stored display data, and displaying the
retrieved display information on a screen; a memory unit
configured to store the display data including the display
information mapped to the display information index under
the control of the control unit; and a display unit configured
to display the retrieved display information on the screen
under the control of the control unit.

The memory unit may be further configured to store an
index-display information lookup table storing display
information 1 to display information N respectively mapped
to display information indexes P1 to PN.

The display information may include any one or any
combination of any two or more of information related to a
corresponding product, marketing information, and sales-
related information.

The communications unit may be further configured to
receive the change command data from the electronic shelf
label repeater in a broadcast packet signal.

The change command data may further include an event
in which schedule time information is mapped to the display
information index; and the communications unit may be
further configured to receive the change command data from
the electronic shelf label repeater in a broadcast packet
signal.

The change command data may further include identifi-
cation information of the electronic shelf label tag; and the
communications unit may be further configured to receive
the change command data from the electronic shelf label
repeater in a unicast packet signal.

The change command data may further include identifi-
cation information of the electronic shelf label tag, and an
event in which schedule time information is mapped to the
display information index; and the communications unit
may be further configured to receive the change command
data from the electronic shelf label repeater in a unicast
packet signal.

The electronic shelf label tag further include a time
managing unit configured to provide current time informa-
tion to the control unit, receive time information from the
electronic shelf label repeater, and update the current time
information based on the received time information.

In another general aspect, an operating method of an
electronic shelf label tag includes receiving, by an electronic
shelf label tag, a data signal including display data including
display information mapped to a display information index
from an electronic shelf label repeater prior to a preset time;
storing, by the electronic shelf label tag, the display data
included in the data signal; receiving, by the electronic shelf
label tag, a control signal including change command data
including the display information index from the electronic
shelf label repeater after the preset time; retrieving, by the
electronic shelf label tag, the display information mapped to
the display information index included in the change com-
mand data of the control signal from the stored display data;
and displaying, by the electronic shelf label tag, the retrieved
display information on a screen.
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In another general aspect, a non-transitory computer-
readable storage medium stores instructions to cause a
computer to perform the operating method described above.

In another general aspect, an electronic shelf label system
includes an electronic shelf label server configured to gen-
erate and transmit display data including display information
mapped to a display information index, and transmit change
command data for changing the display information; an
electronic shelf label repeater configured to transmit, prior to
a preset time, a data signal including the display data
transmitted by the electronic shelf label server, and transmit,
after the preset time, a control signal including the change
command data transmitted by the electronic shelf label
server; and an electronic shelf label tag configured to
wirelessly communicate with the electronic shelf label
repeater, the electronic shelf label tag including a commu-
nications unit configured to receive the data signal from the
electronic shelf repeater prior to the preset time, and receive
the control signal from the electronic shelf label repeater
after the preset time; a control unit configured to control
operations including storing the display data included in the
data signal, receiving the change command data included in
the control signal after the preset time, retrieving the display
information mapped to the display information index
included in the change command data from the stored
display data, and displaying the retrieved display informa-
tion on a screen; a memory unit configured to store the
display data including the display information mapped to the
display information index under the control of the control
unit; and a display unit configured to display the retrieved
display information on the screen under the control of the
control unit.

The electronic shelf label server may be further config-
ured to store an update scenario including an event including
the display information index and a schedule time mapped
to the display information index for updating the display
information for each of a plurality of electronic shelf label
tags including the electronic shelf label tag; and the change
command data may further include the update scenario.

The display information may include any one or any
combination of any two or more of information related to a
corresponding product, marketing information, and sales-
related information.

The electronic shelf label repeater may be further config-
ured to transmit the control signal including the change
command data in a broadcast packet signal; and the com-
munications unit may be further configured to receive the
receive the broadcast packet signal.

The change command data may further include an event
in which schedule time information is mapped to the display
information index; the electronic shelf label repeater may be
further configured to transmit the control signal including
the change command data in a broadcast packet signal; and
the communications unit may be further configured to
receive the receive the broadcast packet signal.

The change command data may further include identifi-
cation information of the electronic shelf label tag; the
electronic shelf label repeater may be further configured to
transmit the control signal including the change command
data in a unicast packet signal; and the communications unit
may be further configured to receive the receive the unicast
packet signal.

The change command data may further include an event
in which schedule time information is mapped to the display
information index; the electronic shelf label repeater may be
further configured to transmit the control signal including
the change command data in a unicast packet signal; and the
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4

communications unit may be further configured to receive
the receive the unicast packet signal.

The electronic shelf label repeater may be further config-
ured to transmit time information; and the electronic shelf
label tag may further include a time managing unit config-
ured to provide current time information to the control unit,
receive the time information from the electronic shelf label
repeater, and update the current time information based on
the received time information.

In another general aspect, an operating method of an
electronic shelf label system includes generating, by an
electronic shelf label server, display data including display
information mapped to a display information index; trans-
mitting, by the electronic shelf label server, the display data
to an electronic shelf label repeater; transmitting, by the
electronic shelf label repeater prior to a preset time, a data
signal including the display data transmitted by the elec-
tronic shelf label server; receiving, by the electronic shelf
label tag prior to the preset time, the data signal from the
electronic shelf label repeater; storing, by the electronic
shelf label tag, the display data included in the data signal;
transmitting, by the electronic shelf label server, change
command data including the display information index to
the electronic shelf label repeater; transmitting, by the
electronic shelf label repeater after the preset time, a control
signal including the change command data to the electronic
shelf label tag; receiving, by the electronic shelf label tag,
the control signal from the electronic shelf label repeater;
retrieving, by the electronic shelf label tag, the display
information mapped to the display information index
included in the change command data included in the control
signal from the stored display data; and displaying, by the
electronic shelf label tag, the retrieved display information
on a screen.

The transmitting and the receiving of the data signal may
include transmitting, by the electronic shelf label repeater, a
wake-up signal; receiving, by the electronic shelf label tag,
the wake-up signal from the electronic shelf label repeater;
transmitting, by the electronic shelf label tag, a data infor-
mation request signal in response to the wake-up signal;
receiving, by the electronic shelf label repeater, the data
information request signal from the electronic shelf label
tag; transmitting, by the electronic shelf label repeater, a data
information response signal in response to the data infor-
mation request signal; receiving, by the electronic shelf label
tag, the data information response signal from the electronic
shelf label repeater; transmitting, by the electronic shelf
label tag, a data request signal in response to the data
information response signal; receiving, by the electronic
shelf label repeater, the data request signal; transmitting, by
the electronic shelf label repeater, a data response signal
including the data signal in response to the data request
signal; and receiving, by the electronic shelf label tag, the
data response signal including the data signal from the
electronic shelf label repeater.

The display information may include any one or any
combination of any two or more of information related to a
corresponding product, marketing information, and sales-
related information.

The control signal may target a plurality of electronic
shelf label tags including the electronic shelf label tag.

The control signal may target only the electronic shelf
label tag.

The transmitting of the control signal may include trans-
mitting, by the electronic shelf label repeater, the control
signal in a broadcast packet signal; and the receiving of the
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control signal may include receiving, by the electronic shelf
label tag, the broadcast packet signal from the electronic
shelf label repeater.

The change command data may further include an event
in which schedule time information is mapped to the display
information index; the transmitting of the control signal may
include transmitting, by the electronic shelf label repeater,
the control signal in a broadcast packet signal; and the
receiving of the control signal may include receiving, by the
electronic shelf label tag, the broadcast packet signal from
the electronic shelf label repeater.

The change command data may further include identifi-
cation information of the electronic shelf label tag; the
transmitting of the control signal may include transmitting,
by the electronic shelf label repeater, the control signal in a
unicast packet signal; and the receiving of the control signal
may include receiving, by the electronic shelf label tag, the
unicast packet signal from the electronic shelf label repeater.

The change command data may further include identifi-
cation information of the electronic shelf label tag and an
event in which schedule time information is mapped to the
display information index; the transmitting of the control
signal may include transmitting, by the electronic shelf label
repeater, the control signal in a unicast packet signal; and the
receiving of the control signal may include receiving, by the
electronic shelf label tag, the unicast packet signal from the
electronic shelf label repeater.

The operating method may further include transmitting,
by the electronic shelf label repeater, time information;
receiving, by the electronic shelf label tag, the time infor-
mation from the electronic shelf label repeater; and updat-
ing, by the electronic shelf label tag, current time informa-
tion of the electronic shelf label tag based on the received
time information.

In another general aspect, an electronic shelf label tag
includes a display unit configured to display display infor-
mation on a screen; a memory unit; a communications unit
configured to wirelessly receive updated display information
from an electronic shelf label repeater prior to a scheduled
update time, and wirelessly receive an update command
identifying the updated display information from the elec-
tronic shelf label repeater at the scheduled update time; and
a control unit configured to receive the updated display
information from the communications unit, store the
updated display information in the memory unit, receive the
update command from the communications unit, retrieve the
updated display information from the memory unit based on
the update command, and control the display unit to display
the updated display information on the screen at the sched-
uled update time.

The electronic shelf label repeater may be configured to
transmit the updated display information sufficiently far in
advance of the scheduled update time to ensure that the
updated display information will available in the memory
unit at the scheduled update time.

The updated display information may be mapped to a
display information index; the update command may include
the display information index; and the control unit may be
further configured to store the updated display information
in the memory unit indexed according to the display infor-
mation index, and retrieve the updated display information
index from the memory unit based on the display informa-
tion index included in the update command.

The communications unit may be configured to receive
the update command in a broadcast packet signal targeting
the electronic shelf label tag and other electronic shelf label
tags.
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The communications unit may be configured to receive
the update command in a unicast packet signal targeting only
the electronic shelf label tag.

Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a configuration diagram of an example of an
electronic shelf label system.

FIG. 2 is a block diagram of an example of an electronic
shelf label tag.

FIG. 3 is a view illustrating examples of display infor-
mation in a display information index of the electronic shelf
label system.

FIG. 4 is flowchart illustrating an example of operations
of the electronic shelf label system and the electronic shelf
label tag.

FIG. 5 is a view illustrating an example of operations of
the electronic shelf label system.

FIG. 6 is a view illustrating an example of an operating
method of an electronic shelf label system.

FIGS. 7A through 7C are views illustrating examples of
a change command data packet.

FIGS. 8A though 8C are views illustrating other examples
of a change command data packet.

FIG. 9 is a flowchart illustrating an example of an
operating method of an electronic shelf label system.

FIG. 10 is a view illustrating an example of the transmis-
sion of display data in the electronic shelf label system.

FIG. 11 is a view illustrating an example of the transmis-
sion of display data between an electronic shelf label
repeater and an electronic shelf label tag.

FIG. 12 is a view illustrating examples of broadcasting
and unicasting for transmitting a control signal including
change command data.

FIG. 13 is a view illustrating an example of an update
scenario of display information.

FIG. 14 is a view illustrating an example of a plurality of
events according to respective update scenarios for a plu-
rality of electronic shelf label tags.

Throughout the drawings and the detailed description, the
same reference numerals refer to the same elements. The
drawings may not be to scale, and the relative size, propor-
tions, and depiction of elements in the drawings may be
exaggerated for clarity, illustration, and convenience.

DETAILED DESCRIPTION

The following detailed description is provided to assist
the reader in gaining a comprehensive understanding of the
methods, apparatuses, and/or systems described herein.
However, various changes, modifications, and equivalents
of the methods, apparatuses, and/or systems described
herein will be apparent to one of ordinary skill in the art. The
sequences of operations described herein are merely
examples, and are not limited to those set forth herein, but
may be changed as will be apparent to one of ordinary skill
in the art, with the exception of operations necessarily
occurring in a certain order. Also, descriptions of functions
and constructions that are well known to one of ordinary
skill in the art may be omitted for increased clarity and
conciseness.

The features described herein may be embodied in dif-
ferent forms and are not to be construed as being limited to
the examples described herein. Rather, the examples
described herein have been provided so that this disclosure
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will be thorough and complete, and will fully convey the full
scope of the disclosure to one of ordinary skill in the art.

FIG. 1 is a configuration diagram of an example of an
electronic shelf label system.

Referring to FIG. 1, an example of an electronic shelf
label system includes an electronic shelf label server 100
(e.g., an ESL server), a plurality of electronic shelf label
repeaters 200 (e.g., gateways), and a plurality of electronic
shelf label tags 300 (e.g., electronic tags).

In the example in FIG. 1, the electronic shelf label server
100 is connected to the electronic shelf label repeaters 200
by a wired communications network (e.g., an Ethernet
LAN), to transmit display data including display informa-
tion mapped to a display information index and change
command data including the display information index for
changing the display information to the plurality of elec-
tronic shelf label repeaters 200.

The display data may further include non-display infor-
mation related to a product that is mapped in advance in
addition to the display information. The display information
may include any one or any combination of any two or more
of information related to the corresponding product, mar-
keting information, and sales-related information. The non-
display information may include any one or any combina-
tion of any two or more of identification information,
address information, and any other information related to the
product that is not to be displayed.

The display information may be an image or text, may
occupy a whole page, may be partially text, or may be a
design, and is not particularly limited to a specific form or
type of information, as long as it may be electronically
displayed on a display panel.

In the example in FIG. 1, each of the plurality of elec-
tronic shelf label repeaters 200 is connected to a plurality of
electronic shelf label tag groups through a wireless commu-
nications network (e.g., a wireless communications personal
area network (PAN)).

Each of the plurality of electronic shelf label repeaters
200 transmits a data signal including the display data and the
control signal including the change command data transmit-
ted by the electronic shelf label server 100 to at least one
electronic shelf label tag 300.

Each of the plurality of electronic shelf label repeaters
200 forms a personal area network (PAN) to perform wire-
less communications with each of the plurality of electronic
shelf label tag groups to which it is connected. Each of the
plurality of electronic shelf label tag groups comprises a
plurality of electronic shelf label tags 300. Each of the
plurality of electronic shelf label tag groups may be identi-
fied through identification information such as group iden-
tification (ID), and each of the plurality of electronic shelf
label tags 300 may be identified through identification
information such as a media access control (MAC) address.

For example, the identification information in examples
described herein may be the group ID or the MAC address.

Each electronic shelf label tag group includes a plurality
of electronic shelf label tags 300. Each electronic shelf label
tag 300 communicates with the electronic shelf label
repeater 200 wirelessly to receive the data signal from the
electronic shelf label repeater 200 and store the display data
included in the data signal.

In addition, each electronic shelf label tag 300 receives
the control signal from the electronic shelf label repeater
200, retrieves the display information mapped to the display
information index included in the change command data
included in the control signal from the stored display data
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based on the change command data included in the control
signal, and displays the retrieved display information on a
screen.

FIG. 2 is a block diagram of an example of an electronic
shelf label tag.

In the example in FIG. 2, the electronic shelf label tag 300
includes a communications unit 310, a control unit 320, a
memory unit 330, and a display unit 340.

In the example in FIG. 2, the electronic shelf label tag 300
further includes a time managing unit 350. However, in
other examples, the time managing unit 350 may be omitted.

The communications unit 310 performs wireless commu-
nications with the electronic shelf label repeater 200 to
receive the data signal and the control signal from the
electronic shelf label repeater 200. The communications unit
310 may transmit a data request signal and an acknowledg-
ment (ACK) signal while receiving the data signal and the
control signal.

The control unit 320 controls operations of receiving the
display data including the display information mapped to the
display information index from the communications unit
310 prior to a preset time Tset; storing the display data;
receiving the change command data after the preset time
Tset; retrieving the display information mapped to the
display information index included in the change command
data from the stored display data; and displaying the
retrieved display information on the screen. The control unit
320 may be a processing unit such as a signal processor, a
microprocessor, a CPU (Central Processing Unit), or a
processing element implemented in the processing unit. As
one example, the control unit 320 may be a controller.

The memory unit 330 stores the display data including the
display information mapped to the display information
index. As one example, the memory unit 330 may be a flash
memory, RAM, ROM, or non-volatile memory.

In the example in FIG. 1, the memory unit 330 includes
an index-display information lookup table 335 in which
display information 1 to display information N, which are
respectively mapped to display information indexes P1 to
PN, are stored in order.

The display data includes at least one display information
mapped to a display information index.

The display unit 340 displays the retrieved display infor-
mation on the screen under the control of the control unit
320.

The display unit 340 may be a display panel capable of
electrically displaying information, such as an electronic
paper panel, a liquid crystal display (LCD) panel, or any
other display panel known to one of ordinary skill in the art.

The time managing unit 350 provides current time infor-
mation to the control unit 320. As one example, the time
managing unit 350 may be a time managing controller.

For example, the time managing unit 340 may include a
precision clock. In another example, the time managing unit
340 may receive precise time information from the elec-
tronic shelf label repeater 200 to correct errors in the current
time information of the electronic shelf tag 300. For
example, the time information may be included in a wake-up
frame. In this case, the electronic shelf label tag 300 may
receive a wake-up signal including the wake-up frame and
may correct an error in the current time of the electronic
shelf tag 300 using the time information included in the
wake-up frame.

FIG. 3 is a view illustrating examples of display infor-
mation in a display information index of the electronic shelf
label system.
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Referring to FIGS. 1 through 3, the display unit 340 of the
electronic shelf label tag 300 displays current display infor-
mation (SCR1), and the memory unit 330 stores display
information 1 (SCR2) mapped to the display information
index P1 and display information 2 (SCR3) mapped to the
display information index P2 in the index-display informa-
tion lookup table 335 (see FIG. 2).

As such, the memory unit 330 includes display informa-
tion 1 to display information N respectively mapped to
display information indexes P1 to PN.

FIG. 4 is a flowchart illustrating an example of operations
of the electronic shelf label system and the electronic shelf
label tag.

In the example in FIG. 4, the electronic shelf label system
includes the electronic shelf label server 100, the electronic
shelf label repeater 200, and the electronic shelf label tag
300.

In describing the operations of the electronic shelf label
server 100, the electronic shelf label repeater 200, and the
electronic shelf label tag 300 illustrated in FIG. 4, repeated
descriptions of operations already described with reference
to FIGS. 1 through 3 will be omitted.

First, the electronic shelf label server 100 generates
display data for the electronic shelf label tag 300 and
transmits the generated display data to the electronic shelf
label repeater 200 (S100), and the electronic shelf label
repeater 200 transmits a data signal including the display
data to at least one electronic shelf label tag (S200).

The electronic shelf label tag 300 receives the data signal
including the display data having display information
mapped to a display information index from the electronic
shelf label repeater 200 prior to the preset time Tset (S300).

Next, the electronic shelf label tag 300 stores the display
data included in the data signal (S400).

In addition, the electronic shelf label server 100 generates
change command data including the display information
index for the electronic shelf label tag 300 and transmits the
generated change command data to the electronic shelf label
repeater 200 (S500), and the electronic shelf label repeater
200 transmits a control signal including the change com-
mand data to at least one electronic shelf label tag (S600).

The electronic shelf label tag 300 receives the control
signal including the change command data including the
display information index from the electronic shelf label
repeater 200 after the preset time Tset (S700).

Next, the electronic shelf label tag 300 retrieves the
display information mapped to the display information index
included in the change command data included in the control
signal from the stored display data (S800).

Finally, the electronic shelf label tag 300 displays the
retrieved display information on the screen of the display
unit (S900).

For example, in a state in which each of the plurality of
electronic shelf label tags 300 receives and stores the same
display information in advance, when a change in the
display information is simultaneously required, each of the
plurality of electronic shelf label tags 300 executes the
change of the display information in the display unit within
an error margin of several seconds at most according to the
control signal from the server.

As described above, if a price change is planned, the
server 100 transmits the display data including the display
information to the electronic shelf label tag 300 in advance
through the repeater 200 prior to the preset time, which is
before a time at which the price change is desired. The preset
time is sufficiently far in advance of the time at which the
price change is desired to ensure that the display information
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will available in the electronic shelf label tag 300 at the time
at which the price change is desired. The time at which the
price change is desired may be a scheduled update time.

Next, the server 100 controls an update for each of the
plurality of electronic shelf label tags 300 using the control
signal including the display information index and/or a
schedule time.

FIG. 5 is a viewing illustrating an example of operations
of the electronic shelf label system.

In the example in FIG. 5, the electronic shelf label system
includes the electronic shelf label server 100 (e.g., an ESL
server), the plurality of electronic shelf label repeaters 200
(e.g., gateways) (only one of which is shown in FIG. 5 for
clarity), and the plurality of electronic shelf label tags 300
(e.g., electronic tags) (only one of which is shown in FIG. 5
for clarity).

The operating method of the electronic shelf label system
includes the operations described with reference to FIGS. 1
through 4. Therefore, repeated descriptions of the operations
already described with reference to FIGS. 1 through 4 will
be omitted.

For example, the electronic shelf label server 100 gener-
ates and transmits display data including display information
mapped to a display information index and then transmits
change command data for changing the display information
to the plurality of electronic shelf label repeaters 200.

For example, the server 100 stores an update scenario
including at least one event having a display information
index and a schedule time mapped to the display information
index for updating the display information for each of the
plurality of electronic shelf label tags 300, and the change
command data includes the update scenario.

Each of the plurality of electronic shelf label repeaters
200 transmits a data signal including the display data
transmitted by the electronic shelflabel server 100 to at least
one electronic shelf label tag 300 prior to a preset time Tset,
and transmits a control signal including the change com-
mand data to at least one electronic shelf label tag 300 after
the preset time Tset.

In this case, the electronic shelf label repeater 200 trans-
mits the data to each of the plurality of electronic shelf label
tags at different data transmission times to avoid communi-
cations collisions.

In addition, each of the plurality of electronic shelf label
tags 300 receives the data signal from the electronic shelf
label repeater 200 and stores the display data included in the
data signal in the memory unit 330 prior to the preset time
Tset.

In addition, each of the plurality of electronic shelf label
tags 300 receives the control signal from the electronic shelf
label repeater 200, retrieves the display information from the
display data stored in the memory unit 330 based on the
change command data included in the control signal, and
displays the retrieved display information on the screen of
the display unit 340 after the preset time Tset.

The server 100 may control the display information that
is transmitted to the plurality of electronic shelf label tags in
advance using a control signal including a scenario in which
several schedules are present. As an example, a schedule A
will be described with reference to FIG. 6.

FIG. 6 is a view illustrating an example of an operating
method of an electronic shelf label system.

In the example in FIG. 6, the server 100 generates data of
schedule A and transmits schedule A to the electronic shelf
label tag 300 through the repeater 200 to operate the
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electronic shelf label tag, and the electronic shelf label tag
300 displays image A, image B, image C on the screen
according to schedule A.

In addition, the repeater 200 may include a function
capable of storing the data of schedule A in an internal
database in case the repeater 200 is disconnected from the
server 100 and processing the data whenever there is a
request from the electronic shelf label tag 300.

Further, schedule A may include a plurality of events (for
example, Event A, Event B, Event C, and Event D) in which
the electronic shelf label tags are to be changed.

For example, Event A, Event B, Event C, and Event D
may have index A, index B, index C, and index D to which
schedule times referring to times to be displayed are respec-
tively mapped.

For example, if a schedule time 8:00 to 10:00 A.M. is
mapped to index A, a schedule time 10:00 A.M. to 13:00
PM. is mapped to index B, a schedule time 13:00 PM. to
15:00 P.M. is mapped to index C, and a schedule time 15:00
PM. to 17:00 P.M. is mapped to index D, the electronic shelf
label tag will display image A mapped to index A at 8:00
A M., display image B mapped to index B at 10:00 A.M.,
display image A mapped to index C at 13:00 PM., and
display image C mapped to index D at 15:00 PM.

An image is merely one example of the display informa-
tion, and the display information is not limited thereto. The
control signal may include twelve events at most in a control
data packet that may be transmitted simultaneously, but is
not limited thereto. In addition, index A, index B, index C,
and index D may be display information indexes to which
image A, image B, image A, and image C are respectively
mapped.

Examples of the control signal will be described with
reference to FIGS. 7A through 7C and 8A through 8C.

FIGS. 7A through 7C are views illustrating examples of
a change command data packet, and FIGS. 8 A though 8C are
views illustrating other examples of a change command data
packet.

Referring to FIGS. 7A though 7C and 8A through 8C, the
change command data included in the control signal may be
formed as a broadcast packet as illustrated in FIGS. 7A
through 7C, and may be formed as a unicast packet as
illustrated in FIGS. 8A through 8C.

In the example in FIG. 7A, the change command data
includes a group ID and a display information index k
(where k is a natural number of 1 or more).

In the example in FIG. 7B, the change command data
includes a group ID, and an event k having a display
information index k and schedule time information k.

In the example in FIG. 7C, the change command data
includes a group 1D and a plurality of events 1 to N, and each
of'the events 1 to N includes a display information index and
schedule time information.

The group IDs in FIGS. 7A, 7B, and 7C are information
for identifying one of a plurality of electronic shelf label
groups. Thus, if the control signal includes a group ID, the
control signal is transmitted to all of the electronic shelf
label tags in the group connected to a single electronic shelf
label repeater. That is, the control signal targets all of the
electronic shelf label tags in the group connected to the
single electronic shelf label repeater.

In the example in FIG. 8A, the change command data
includes identification information and a display informa-
tion index k (where k is a natural number of 1 or more).
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In the example in FIG. 8B, the change command data
includes identification information, and an event k having a
display information index k and schedule time information
k.

In the example in FIG. 8C, the change command data
includes identification information and a plurality of events
1 to N, wherein each of the events 1 to N includes a display
information index and schedule time information.

The identification information in FIGS. 8A, 8B, and 8C is
information for identifying one of the plurality of electronic
shelf label tags, such as a MAC address. Thus, if the control
signal includes identification information, the control signal
is transmitted to one electronic shelf label tag and designates
only one electronic shelf label tag as a transmission target
using the identification information. That is, the control
signal targets only the one electronic shelf label tag.

FIG. 9 is a flowchart illustrating an example of an
operating method of an electronic shelf label system.

The operating method of the electronic shelf label system
described hereinafter includes the operations described with
reference to FIGS. 1 through 8C. Therefore, repeated
descriptions of the operations already described with refer-
ence to FIGS. 1 through 8 will be omitted.

Referring to FIGS. 1 through 9, in S100, the electronic
shelf label server 100 generates display data including
display information mapped to a display information index
and transmits the display data to the electronic shelf label
repeater 200.

In S200, the electronic shelf label repeater 200 transmits
a data signal including the display data transmitted by the
electronic shelf label server 100 to at least one electronic
shelf label tag 300 prior to a preset time Tset.

In S300, the at least one electronic shelf label tag 300
receives the data signal from the electronic shelf label
repeater 200 prior to the preset time Tset.

In S400, the electronic shelf label tag 300 receiving the
data signal stores the display data included in the data signal.

The above-described operations are performed prior to the
preset time Tset. The preset time Tset is after a time at which
the transmission of the display data to the corresponding
electronic shelf label tag needs to be completed, and is prior
to a time at which the server 100 generates change command
data.

Next, the following operations are performed after the
preset time Tset.

In S500, the electronic shelf label server 100 generates the
change command data including the display information
index and transmits the change command data to the elec-
tronic shelf label repeater 200.

In S600, the electronic shelf label repeater 200 transmits
a control signal including the change command data to the
at least one electronic shelf label tag 300 after the preset time
Tset.

In S700, the at least one electronic shelf label tag 300
receives the control signal from the electronic shelf label
repeater 200.

In S800, the at least one electronic shelf label tag 300
retrieves the display information mapped to the display
information index included in the change command data
included in the control signal from the stored display data.

In S900, the at least one electronic shelf label tag 300
displays the retrieved display information on the screen.

FIG. 10 is a view illustrating an example of the transmis-
sion of display data in the electronic shelf label system, and
FIG. 11 is a view illustrating an example of the transmission
of display data between an electronic shelf label repeater and
an electronic shelf label tag.
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The operation (S300) of receiving the data signal will be
described with reference to FIGS. 1 through 11.

First, the repeater 200 generates a wake-up frame and
transmits a wake-up signal including the wake-up frame in
a broadcast packet. In response to the wake-up signal, all of
the electronic shelf label tags connected to the repeater 200
wake up (S210).

For example, the repeater may transmit the wake-up
signal including the wake-up frame for 15 seconds every
300 seconds via a wake-up channel.

To prevent collisions between the wake-up signals in a
wireless environment, the repeaters 200 may use a scheme
in which they transmit their respective wake-up signals in
different time slots.

For example, the electronic shelf label tag 300 receives
the wake-up signal including identification (ID) information
from the electronic shelf label repeater 200. In this case,
when the identification (ID) information included in the
wake-up signal matches identification (ID) information of
the electronic shelf label tag 300, the electronic shelf label
tag 300 wakes up and requests data from the electronic shelf
label repeater 200.

In addition, the electronic shelf label repeater 200 may
transmit the wake-up signal including the wake-up frame to
a plurality of electronic shelf label tags 300 that are deter-
mined in advance through wake-up channels that are deter-
mined in advance. For example, the wake-up channel may
be a transmission channel through which the electronic shelf
label repeater 200 performs transmissions to the electronic
shelf label tags 300 in a broadcasting scheme.

In addition, the repeater 200 may transmit the wake-up
frame for 15 seconds every 300 seconds through the wake-
up channel.

For example, the wake-up frame may include wake-up
identification (ID) information corresponding to identifica-
tion (ID) information of a target electronic shelf label tag
300 to be woken up and accurate current time information
for correcting errors in a current time in the target electronic
shelf label tag 300.

To prevent collisions between the wake-up frames in a
wireless environment, the repeaters 200 may use a scheme
in which they transmit their respective wake-up frames in
different time slots.

In addition, the electronic shelf label tag 300 that wakes
up may request the data from the electronic shelf label
repeater 200 through a data channel that is determined in
advance to be different from the wake-up channel, and may
receive the data. The features related to the wake-up channel
and the data channel as described above may be applied to
other examples described herein.

As described above, after the wake-up signal is transmit-
ted through the wake-up channel, display data is transmitted
through the data channel.

When an electronic shelf label tag 300 receives the
wake-up signal from the electronic shelf label repeater 200,
the electronic shelf label tag 300 transmits a data informa-
tion request (Data Info Request) signal to the electronic shelf
label repeater 200, and receives a data information response
(Data Info Response) signal from the electronic shelf label
repeater 200 (S320).

The data information response (Data Info Response)
signal may include time information (Time to Update
Image) to be displayed on the display unit of the electronic
shelf label tag, together with a total number of data packets
to be transmitted, a total data size, a compressed data size,
a compression mode, and a checksum.
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Next, the electronic shelf label tag 300 transmits a data
request signal to the electronic shelf label repeater 200 based
on the data information response signal, and receives a data
response signal from the electronic shelf label repeater 200
(S330).

For example, in a case in which the total data cannot be
transmitted to the electronic shelf label tag 300 in a single
packet transmission due to a limit in a size of payload of the
data transmission packet, although the transmission differs
slightly depending on a size of the display unit of the
electronic shelf label tag 300, the repeater 200 may transmit
the total data to the electronic shelf label tag 300 by
transmitting several data transmission packets several times.
In this case, information such as a total number of data
packets, a total data size, a compressed data size, a com-
pression mode, and a checksum may be transmitted in
advance through the data information response signal.

Therefore, in a case in which the display data has a large
size, the display data may be divided for transmission based
on the total number of data packets.

In the example in FIG. 10, when the transmission of the
display data is completed, the electronic shelf label tag
transmits an acknowledgement (ACK) signal to the server
100 through the repeater 200. The server 100 may recognize
the completion of the transmission of the display data based
on the acknowledgement (ACK) signal.

For example, the repeater may transmit the wake-up
frame for 15 seconds every 300 seconds through the wake-
up channel.

In this case, to prevent collisions between the wake-up
frames in a wireless environment, the repeaters 200 may use
a scheme in which they transmit their respective wake-up
frames in different time slots.

FIG. 12 is a view illustrating examples of broadcasting
and unicasting for transmitting a control signal including
change command data.

Referring to FIGS. 7A through 7C, 8A through 8C, and
12, in a first case CAl, the control signal including the
change command data is broadcast to a plurality of first to
N-th electronic shelf label tags TAG1 to TAGN.

In a second case CA2, the control signal including the
change command data is unicast to a specific electronic shelf
label tag TAGk (where k is a natural number of 1 or more).

FIG. 13 is a view illustrating an example of an update
scenario of display information.

In the example in FIG. 13, TAG 1, TAG 2, TAG 3, TAG
4, TAG 5, and TAG 6 are MAC addresses of the electronic
shelf label tags 300, and a page index N (where N is a page
number) denotes that a change to an N-th page is be
performed. In addition, a page in FIG. 13 is one example of
display information, and a page index N in FIG. 13 is a
display information index.

Referring to FIG. 13, when the server 100 transmits a
control signal for changing a front page of the electronic
shelf label tags 300 to the repeater (gateway) 200, the
repeater (gateway) 200 transmits a wake-up signal to the
electronic shelf label tags 300 to wake up the electronic shelf
label tags 300 after a predetermined time. The wake-up
signal may be periodically transmitted. For example, when
a transmission period of the wake-up signal is five minutes,
an update may be performed to change the front page of the
electronic shelf label tags 300 after a maximum of five
minutes.

For example, when one of the electronic shelf label tags
300 transmits a data request to the repeater (gateway) 200
after the electronic shelf label tag 300 receives the wake-up
signal from the repeater (gateway) 200, the repeater (gate-
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way) 200 compares the MAC address of the electronic shelf
label tag 300 in the data request with MAC addresses of the
electronic shelf label tags 300 stored in the repeater (gate-
way) 200. Then, if there is information to be updated for the
electronic shelf label tag 300, the repeater (gateway) 200
includes the corresponding page index in the control signal
and transmits the control signal to the electronic shelf label
300 so that the electronic shelf label tag 300 displays a page
mapped to the corresponding page index.

For example, as illustrated in FIG. 13, the electronic shelf
label tag 300 having the MAC address TAG 1 transmits a
data request including the MAC address TAG 1 to the
repeater (gateway) 200. The repeater (gateway) 200 com-
pares the MAC address TAG 1 in the data request with the
MAC addresses TAG 1, TAG 2, TAG 3, TAG 4, TAG 5, and
TAG 6 of the electronic shelf label tags 300 stored in the
repeater (gateway) 200, and determines that a page index 2
is stored in association with the MAC address TAG 1. The
repeater (gateway) 200 includes the MAC address TAG 1
and the page index 2 in the control signal, and transmits the
control signal to the electronic shelf label tag having the
MAC address TAG 1, which displays a page mapped to the
page index 2.

FIG. 14 is a view illustrating an example of a plurality of
events according to respective update scenarios for a plu-
rality of electronic shelf label tags.

In the example in FIG. 14, the server includes respective
update scenarios for the plurality of electronic shelf label
tags.

Referring to the update scenarios illustrated in FIG. 14,
scenarios for the first to N-th electronic shelf label tags Tag
1 to Tag N include first to sixth events Event #1 to Event #6
and different schedule times. A horizontal length of the first
to sixth events Event #1 to Event #6 denotes a relative length
of the schedule time.

In the examples of the electronic shelf label system
described above, after the display information, such as an
image having a large size, is transmitted to the plurality of
electronic shelf label tags in advance, the server controls the
update for the plurality of electronic shelf label tags using
the control signal having a low size.

Since data having a large size is transmitted in advance,
a problem due to communications interference or commu-
nications disruption may be solved. Thereafter, since the
update for the electronic shelf label tags is controlled by the
control signal, various situation changes may also be man-
aged.

In addition, a specific electronic shelf label tag may be
controlled, or all of the plurality of electronic shelf label tags
may be collectively controlled simultaneously. If a series of
update scenarios are used, various front page change effects
such as a collective operation or a sequential operation for
the plurality of electronic shelf label tags may be produced.

In the examples described above, since the electronic
shelf label tag receives the display data in advance and stores
the display data, the electronic shelf label tag may change
the current display information to the display information
mapped to the display information index in response to only
the control signal having a small size to perform a price
update when a price change is desired.

In addition, the plurality of electronic shelf label tags may
also simultaneously display the same display information on
the screen in response to only the change command from the
server.

As such, in a state in which the plurality of display
information is transmitted to the plurality of electronic shelf
label tags in advance, the display operation may be con-
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trolled according to an event schedule in the server, and even
in the case in which the event schedule is changed depending
on several environmental changes, a proper action may be
taken by changing a schedule time for the corresponding
display information.

The electronic shelf label server 100, the electronic shelf
label repeaters 200, the electronic shelf label tags 300, the
communications unit 310, the control unit 320, the memory
unit 330, the display unit 340, and the time managing unit
350 illustrated in FIGS. 1, 2, 4-6, 9, 10, 12, and 13 that
perform the operations described herein with respect to
FIGS. 1-14 are implemented by hardware components.
Examples of hardware components include controllers, gen-
erators, drivers, memories, wi-fi modules, and any other
electronic components known to one of ordinary skill in the
art. In one example, the hardware components are imple-
mented by one or more processors or computers. A processor
or computer is implemented by one or more processing
elements, such as an array of logic gates, a controller and an
arithmetic logic unit, a digital signal processor, a microcom-
puter, a programmable logic controller, a field-program-
mable gate array, a programmable logic array, a micropro-
cessor, or any other device or combination of devices known
to one of ordinary skill in the art that is capable of respond-
ing to and executing instructions in a defined manner to
achieve a desired result. In one example, a processor or
computer includes, or is connected to, one or more memo-
ries storing instructions or software that are executed by the
processor or computer. Hardware components implemented
by a processor or computer execute instructions or software,
such as an operating system (OS) and one or more software
applications that run on the OS, to perform the operations
described herein with respect to FIGS. 1-14. The hardware
components also access, manipulate, process, create, and
store data in response to execution of the instructions or
software. For simplicity, the singular term “processor” or
“computer” may be used in the description of the examples
described herein, but in other examples multiple processors
or computers are used, or a processor or computer includes
multiple processing elements, or multiple types of process-
ing elements, or both. In one example, a hardware compo-
nent includes multiple processors, and in another example,
a hardware component includes a processor and a controller.
A hardware component has any one or more of different
processing configurations, examples of which include a
single processor, independent processors, parallel proces-
sors, single-instruction single-data (SISD) multiprocessing,
single-instruction multiple-data (SIMD) multiprocessing,
multiple-instruction single-data (MISD) multiprocessing,
and multiple-instruction multiple-data (MIMD) multipro-
cessing.

The methods illustrated in FIGS. 4 and 9-13 that perform
the operations described herein with respect to FIGS. 1-14
are performed by a processor or a computer as described
above executing instructions or software to perform the
operations described herein.

Instructions or software to control a processor or com-
puter to implement the hardware components and perform
the methods as described above are written as computer
programs, code segments, instructions or any combination
thereof, for individually or collectively instructing or con-
figuring the processor or computer to operate as a machine
or special-purpose computer to perform the operations per-
formed by the hardware components and the methods as
described above. In one example, the instructions or soft-
ware include machine code that is directly executed by the
processor or computer, such as machine code produced by a



US 9,454,919 B2

17

compiler. In another example, the instructions or software
include higher-level code that is executed by the processor
or computer using an interpreter. Programmers of ordinary
skill in the art can readily write the instructions or software
based on the block diagrams and the flow charts illustrated
in the drawings and the corresponding descriptions in the
specification, which disclose algorithms for performing the
operations performed by the hardware components and the
methods as described above.

The instructions or software to control a processor or
computer to implement the hardware components and per-
form the methods as described above, and any associated
data, data files, and data structures, are recorded, stored, or
fixed in or on one or more non-transitory computer-readable
storage media. Examples of a non-transitory computer-
readable storage medium include read-only memory
(ROM), random-access memory (RAM), flash memory,
CD-ROMs, CD-Rs, CD+Rs, CD-RWs, CD+RWs, DVD-
ROMs, DVD-Rs, DVD+Rs, DVD-RWs, DVD+RWs, DVD-
RAMs, BD-ROMs, BD-Rs, BD-R LTHs, BD-REs, magnetic
tapes, floppy disks, magneto-optical data storage devices,
optical data storage devices, hard disks, solid-state disks,
and any device known to one of ordinary skill in the art that
is capable of storing the instructions or software and any
associated data, data files, and data structures in a non-
transitory manner and providing the instructions or software
and any associated data, data files, and data structures to a
processor or computer so that the processor or computer can
execute the instructions. In one example, the instructions or
software and any associated data, data files, and data struc-
tures are distributed over network-coupled computer sys-
tems so that the instructions and software and any associated
data, data files, and data structures are stored, accessed, and
executed in a distributed fashion by the processor or com-
puter.

While this disclosure includes specific examples, it will
be apparent to one of ordinary skill in the art that various
changes in form and details may be made in these examples
without departing from the spirit and scope of the claims and
their equivalents. The examples described herein are to be
considered in a descriptive sense only, and not for purposes
of limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to similar
features or aspects in other examples. Suitable results may
be achieved if the described techniques are performed in a
different order, and/or if components in a described system,
architecture, device, or circuit are combined in a different
manner, and/or replaced or supplemented by other compo-
nents or their equivalents. Therefore, the scope of the
disclosure is defined not by the detailed description, but by
the claims and their equivalents, and all variations within the
scope of the claims and their equivalents are to be construed
as being included in the disclosure.

What is claimed is:
1. An electronic shelf label tag comprising:
a communications unit configured to wirelessly commu-
nicate with an electronic shelf label repeater;
a control unit configured to control operations compris-
ing:
receiving display data comprising display information
mapped to a display information index from the
communications unit prior to a preset time;
storing the display data;
receiving change command data comprising the display
information index from the communications unit
after the preset time;
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retrieving the display information mapped to the dis-
play information index included in the change com-
mand data from the stored display data; and

displaying the retrieved display information on a
screen;

a memory unit configured to store the display data com-
prising the display information mapped to the display
information index under the control of the control unit;
and

a display unit configured to display the retrieved display
information on the screen under the control of the
control unit.

2. The electronic shelf label tag of claim 1, wherein the
memory unit is further configured to store an index-display
information lookup table storing display information 1 to
display information N respectively mapped to display infor-
mation indexes P1 to PN.

3. The electronic shelf label tag of claim 1, wherein the
display information comprises any one or any combination
of'any two or more of information related to a corresponding
product, marketing information, and sales-related informa-
tion.

4. The electronic shelf label tag of claim 1, wherein the
communications unit is further configured to receive the
change command data from the electronic shelf label
repeater in a broadcast packet signal.

5. The electronic shelf label tag of claim 1, wherein the
change command data further comprises an event in which
schedule time information is mapped to the display infor-
mation index; and

the communications unit is further configured to receive
the change command data from the electronic shelf
label repeater in a broadcast packet signal.

6. The electronic shelf label tag of claim 1, wherein the
change command data further comprises identification infor-
mation of the electronic shelf label tag; and

the communications unit is further configured to receive
the change command data from the electronic shelf
label repeater in a unicast packet signal.

7. The electronic shelf label tag of claim 1, wherein the
change command data further comprises identification infor-
mation of the electronic shelf label tag, and an event in
which schedule time information is mapped to the display
information index; and

the communications unit is further configured to receive
the change command data from the electronic shelf
label repeater in a unicast packet signal.

8. The electronic shelf label tag of claim 1, further
comprising a time managing unit configured to provide
current time information to the control unit, receive time
information from the electronic shelf label repeater, and
update the current time information based on the received
time information.

9. An operating method of an electronic shelf label tag, the
operating method comprising:

receiving, by an electronic shelf label tag, a data signal
comprising display data comprising display informa-
tion mapped to a display information index from an
electronic shelf label repeater prior to a preset time;

storing, by the electronic shelf label tag, the display data
included in the data signal;

receiving, by the electronic shelf label tag, a control signal
comprising change command data comprising the dis-
play information index from the electronic shelf label
repeater after the preset time;

retrieving, by the electronic shelf label tag, the display
information mapped to the display information index
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included in the change command data of the control

signal from the stored display data; and

displaying, by the electronic shelf label tag, the retrieved

display information on a screen.

10. A non-transitory computer-readable storage medium
storing instructions to cause a computer to perform the
operating method of claim 9.

11. An electronic shelf label system comprising:

an electronic shelf label server configured to generate and

transmit display data comprising display information

mapped to a display information index, and transmit
change command data for changing the display infor-
mation;

an electronic shelf label repeater configured to transmit,

prior to a preset time, a data signal comprising the
display data transmitted by the electronic shelf label
server, and transmit, after the preset time, a control
signal comprising the change command data transmit-
ted by the electronic shelf label server; and

an electronic shelf label tag configured to wirelessly

communicate with the electronic shelf label repeater,

the electronic shelf label tag comprising:

a communications unit configured to receive the data
signal from the electronic shelf repeater prior to the
preset time, and receive the control signal from the
electronic shelf label repeater after the preset time;

a control unit configured to control operations com-
prising:
storing the display data included in the data signal;
receiving the change command data included in the

control signal after the preset time;
retrieving the display information mapped to the
display information index included in the change
command data from the stored display data; and
displaying the retrieved display information on a
screen,

a memory unit configured to store the display data
comprising the display information mapped to the
display information index under the control of the
control unit; and

a display unit configured to display the retrieved dis-
play information on the screen under the control of
the control unit.

12. The electronic shelf label system of claim 11, wherein
the electronic shelf label server is further configured to store
an update scenario comprising an event comprising the
display information index and a schedule time mapped to the
display information index for updating the display informa-
tion for each of a plurality of electronic shelf label tags
comprising the electronic shelf label tag; and

the change command data further comprises the update

scenario.

13. The electronic shelf label system of claim 11, wherein
the display information comprises any one or any combi-
nation of any two or more of information related to a
corresponding product, marketing information, and sales-
related information.

14. The electronic shelf label system of claim 11, wherein
the electronic shelf label repeater is further configured to
transmit the control signal comprising the change command
data in a broadcast packet signal; and

the communications unit is further configured to receive

the receive the broadcast packet signal.

15. The electronic shelf label system of claim 11, wherein
the change command data further comprises an event in
which schedule time information is mapped to the display
information index;
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the electronic shelf label repeater is further configured to
transmit the control signal comprising the change com-
mand data in a broadcast packet signal; and

the communications unit is further configured to receive

the receive the broadcast packet signal.

16. The electronic shelf label system of claim 11, wherein
the change command data further comprises identification
information of the electronic shelf label tag;

the electronic shelf label repeater is further configured to

transmit the control signal comprising the change com-
mand data in a unicast packet signal; and

the communications unit is further configured to receive

the receive the unicast packet signal.

17. The electronic shelf label system of claim 11, wherein
the change command data further comprises an event in
which schedule time information is mapped to the display
information index;

the electronic shelf label repeater is further configured to

transmit the control signal comprising the change com-
mand data in a unicast packet signal; and

the communications unit is further configured to receive

the receive the unicast packet signal.

18. The electronic shelf label system of claim 11, wherein
the electronic shelf label repeater is further configured to
transmit time information; and

the electronic shelf label tag further comprises a time

managing unit configured to provide current time infor-
mation to the control unit, receive the time information
from the electronic shelf label repeater, and update the
current time information based on the received time
information.

19. An operating method of an electronic shelf label
system, the operating method comprising:

generating, by an electronic shelf label server, display

data comprising display information mapped to a dis-
play information index;

transmitting, by the electronic shelf label server, the

display data to an electronic shelf label repeater;
transmitting, by the electronic shelf label repeater prior to
a preset time, a data signal comprising the display data
transmitted by the electronic shelf label server;
receiving, by the electronic shelf label tag prior to the
preset time, the data signal from the electronic shelf
label repeater;

storing, by the electronic shelf label tag, the display data

included in the data signal;

transmitting, by the electronic shelf label server, change

command data comprising the display information
index to the electronic shelf label repeater;
transmitting, by the electronic shelf label repeater after the
preset time, a control signal comprising the change
command data to the electronic shelf label tag;
receiving, by the electronic shelf label tag, the control
signal from the electronic shelf label repeater;
retrieving, by the electronic shelf label tag, the display
information mapped to the display information index
included in the change command data included in the
control signal from the stored display data; and
displaying, by the electronic shelf label tag, the retrieved
display information on a screen.

20. The operating method of claim 19, wherein the
transmitting and the receiving of the data signal comprise:

transmitting, by the electronic shelf label repeater, a

wake-up signal;

receiving, by the electronic shelf label tag, the wake-up

signal from the electronic shelf label repeater;
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signal targets a plurality of electronic shelf label tags com-
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US 9,454,919 B2

21

transmitting, by the electronic shelf label tag, a data
information request signal in response to the wake-up
signal;

receiving, by the electronic shelf label repeater, the data
information request signal from the electronic shelf 5
label tag;

transmitting, by the electronic shelf label repeater, a data
information response signal in response to the data
information request signal;

receiving, by the electronic shelf label tag, the data
information response signal from the electronic shelf
label repeater;

transmitting, by the electronic shelf label tag, a data
request signal in response to the data information
response signal;

receiving, by the electronic shelf label repeater, the data
request signal;

transmitting, by the electronic shelf label repeater, a data
response signal comprising the data signal in response
to the data request signal; and

receiving, by the electronic shelf label tag, the data
response signal comprising the data signal from the
electronic shelf label repeater.

21. The operating method of claim 19, wherein the display

10

15

20

25

22. The operating method of claim 19, wherein the control
30

23. The operating method of claim 19, wherein the control

signal targets only the electronic shelf label tag.

24. The operating method of claim 19, wherein the

transmitting of the control signal comprises transmitting, by 35
the electronic shelf label repeater, the control signal in a
broadcast packet signal; and

the receiving of the control signal comprises receiving, by
the electronic shelf label tag, the broadcast packet
signal from the electronic shelf label repeater.

25. The operating method of claim 19, wherein the change
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command data further comprises an event in which schedule
time information is mapped to the display information
index;

the transmitting of the control signal comprises transmit- 45
ting, by the electronic shelf label repeater, the control
signal in a broadcast packet signal; and

the receiving of the control signal comprises receiving, by
the electronic shelf label tag, the broadcast packet
signal from the electronic shelf label repeater.

26. The operating method of claim 19, wherein the change
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command data further comprises identification information
of the electronic shelf label tag;

the transmitting of the control signal comprises transmit-
ting, by the electronic shelf label repeater, the control
signal in a unicast packet signal; and

the receiving of the control signal comprises receiving, by
the electronic shelf label tag, the unicast packet signal
from the electronic shelf label repeater.

27. The operating method of claim 19, wherein the change
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command data further comprises identification information
of the electronic shelf label tag and an event in which
schedule time information is mapped to the display infor-
mation index;
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the transmitting of the control signal comprises transmit-
ting, by the electronic shelf label repeater, the control
signal in a unicast packet signal; and
the receiving of the control signal comprises receiving, by
the electronic shelf label tag, the unicast packet signal
from the electronic shelf label repeater.
28. The operating method of claim 19, further comprising:
transmitting, by the electronic shelf label repeater, time
information;
receiving, by the electronic shelf label tag, the time
information from the electronic shelf label repeater;
and
updating, by the electronic shelf label tag, current time
information of the electronic shelf label tag based on
the received time information.
29. An electronic shelf label tag comprising:
a display unit configured to display display information
on a screen,
a memory unit;
a communications unit configured to wirelessly receive
updated display information from an electronic shelf
label repeater prior to a scheduled update time, and
wirelessly receive an update command identifying the
updated display information from the electronic shelf
label repeater at the scheduled update time; and
a control unit configured to:
receive the updated display information from the com-
munications unit;

store the updated display information in the memory
unit;

receive the update command from the communications
unit;

retrieve the updated display information from the
memory unit based on the update command; and

control the display unit to display the updated display
information on the screen at the scheduled update
time.

30. The electronic shelf label tag of claim 29, wherein the
electronic shelf label repeater is configured to transmit the
updated display information sufficiently far in advance of
the scheduled update time to ensure that the updated display
information will available in the memory unit at the sched-
uled update time.

31. The electronic shelf label tag of claim 29, wherein the
updated display information is mapped to a display infor-
mation index;

the update command comprises the display information
index; and

the control unit is further configured to store the updated
display information in the memory unit indexed
according to the display information index, and retrieve
the updated display information index from the
memory unit based on the display information index
included in the update command.

32. The electronic shelf label tag of claim 29, wherein the
communications unit is configured to receive the update
command in a broadcast packet signal targeting the elec-
tronic shelf label tag and other electronic shelf label tags.

33. The electronic shelf label tag of claim 29, wherein the
communications unit is configured to receive the update
command in a unicast packet signal targeting only the
electronic shelf label tag.
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